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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


(57) [Claim(s)] 

[Claim 1] The electroseamed steel pipe for heat treatment with which P in an impurity has [ S / 
0 ] the low-temperature toughness which is 0.0010% or less, and which was excellent with heat 
treatment 0.010% or less 0.025% or less by containing C:0.10 - 0.30%, Si:0.05-0.50%, Mn:0.40- 
1.40%, aluminum:0.005-0.050%, and Nb:0.005-0.050%, and the remainder consisting of Fe and an 
unescapable impurity by weight %. 

[Claim 2] It adds to a component given in a claim (1). By weight % further Cr0.05-0.50%, Mo: 
0.05-0.50%, Ti:0.005-0.050% (However, Ti>=3.4N%) and B:0.0010 - 0.0050% of one or more sorts 
are contained. The electroseamed steel pipe for heat treatment with which P in an impurity has 
[ S / O ] the low-temperature toughness which is 0.0010% or less, and which was excellent with 
heat treatment 0.010% or less 0.025% or less by the remainder consisting of Fe and an 
unescapable impurity. 


[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
(Field of the invention on industry) 

This invention relates to the electroseamed steel pipe for high toughness heat treatment which 
can give high reinforcement and high toughness by heat-treating. 
(Prior art) 

The electroseamed steel pipe for heat treatment is in the inclination used abundantly as a 
member of a machines structural steel worker, such as a hollow stabilizer used for the 
suspension device section of an automobile, and development of the door reinforcing materials 
made from a steel pipe is progressing in recent years corresponding to the trend of lightweight- 
izing of an automobile. This door reinforcing materials are installed in the interior of a door for 
the purpose of protection of the crew at the time of a side collision. To have sufficient 
toughness so that it is necessary to excel in workability with low strength before the fabricating 
operation, it may be in the inclination searched for to become the high intensity to the 2nd 1 50 
kgf(s)/mm class by heat treatment after a fabricating operation and brittleness-breakage may 
not produce further the steel pipe used for such an application to the sudden stress load at the 
time of a collision is needed. For example, the manufacture approach of the electroseamed steel 
pipe for heat treatment which was excellent in workability is proposed by JP,64-4424,A and 
JP,64-17820,A. 

(Technical problem which invention tends to solve) 

In the condition to tube manufacturing, this invention is excellent in workability with low strength, 
and aims at offering [ which comes to have the outstanding low-temperature toughness with 
high intensity ] the electroseamed steel pipe for heat treatment by heat treatment after 
processing. 

(The means for solving a technical problem) 

As a result of repeating various examination, in order to obtain the electroseamed steel pipe 
which has high intensity and high toughness after hardening processing, this invention person 
made steel contain Nb of optimum dose, and checked that it was required to stop 0 (oxygen) 
content low as much as possible. This invention was accomplished based on this knowledge, and 
that summary is in the electroseamed steel pipe of the following ** and ** (weight % is meant 
all"%" hereafter). 

** The electroseamed steel pipe for heat treatment with which P in an impurity has [ S / O ] 
the low-temperature toughness which is 0.0010% or less, and which was excellent with heat 
treatment 0.010% or less 0.025% or less by containing C:0.10 - 0.30%, Si:0.05-0.50%, Mn:0.41- 
1.40%, aluminum:0.005-0.050%, and Nb:0.005-0.050%, and the remainder consisting of Fe and an 
unescapable impurity by weight %. 

It adds to a component given [ aforementioned ] in **. By weight % further ** Cr0.05-0.50%, Mo: 
0.05-0.50%, Ti:0.005-0.050% (However, Ti>=3.4N%) and B:0.0010 - 0.0050% of one or more sorts 
are contained. The electroseamed steel pipe for heat treatment with which P in an impurity has 
[ S / O ] the low-temperature toughness which is 0.0010% or less, and which was excellent with 
heat treatment 0.010% or less 0.025% or less by the remainder consisting of Fe and an 
unescapable impurity. 
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(Operation) 

The operation effectiveness of each component hereafter contained in the steel which 
constitutes the electroseamed steel pipe for heat treatment of this invention, and the reason for 
definition of those contents are explained. 

C is an element which raises the reinforcement of the electroseamed steel pipe after heat 
treatment. However, if less than 0.10% of strong reservation is [ the content ] insufficient and it 
exceeds 0.30%, reinforcement with tube manufacturing (before heat treatment) will become high 
too much, and will become scarce at workability. The proper content of these reasons to C is 
0.10-0.30%. 

Although Si is an indispensable element as a deoxidizer at the time of steel manufacture, 

effectiveness sufficient at less than 0.05% is not acquired, but if a content exceeds 0.50%, on the 

other hand, the weldability at the time of tube manufacturing will deteriorate. 

Although Mn is an element which raises reinforcement, if the reinforcement as a machine 

structural element has an inadequate content at less than 0.40% and it exceeds 1 .40% on the 

other hand, the reinforcement before heat treatment will become high too much, and processing 

will become difficult, and it will have an adverse effect also on weldability. 

Although aluminum is an element used for deoxidation of steel, if the deoxidation effectiveness 

has few contents at less than 0.005% and they exceed 0.050% on the other hand, the 

hardenability of steel will deteriorate. 

Although Nb had the effectiveness of raising the reinforcement of steel substantially by carrying 
out minute amount content, since effectiveness was saturated when less than 0.005% of the 
effectiveness exceeded 0.050% on the other hand rather than it was enough as the content, Nb 
content was made into 0.005 - 0.050%. 

The steel of invention of the aforementioned ** consists of an impurity with the as unescapable 
remainder as Fe except the above-mentioned component As an impurity, it is important to 
suppress the upper limit of P, S, and O (oxygen). 

In order that P and S might raise the workability between the heat of steel, it was desirable to 
make it decrease as much as possible, and they made [ P ] the upper limit 0.010% about S 
0.025%. 

O influences greatly the toughness of 1 50 kgf(s)/mm high intensity material of the 2nd class. In 
order to raise toughness, the content needed to be reduced as much as possible, and the upper 
limit was made into 0.0010% in consideration of the activity in the cold district which is about - 
40—60 degree C. 

** The steel of invention is specified quantity ******** further at the steel of invention of **, 
respectively about one or more sorts in Cr, Mo, Ti, and B. 

Although it is the element which raises the reinforcement and the toughness of steel of Cr and 
Mg, effectiveness will be saturated, if the effectiveness has a small content at less than 0.05% 
and all exceed 0.50% on the other hand. Therefore, the content of Cr and Mo was made into 0.05 
- 0.050%. 

Ti has the effectiveness of raising the reinforcement of steel substantially by carrying out minute 
amount content like Nb. However, the content of the effectiveness is small at less than 0.005%, 
and on the other hand, if it exceeds 0.050%, effectiveness will be saturated. In addition, the 
content of Ti is made into Ti>=3.4N% noting that N in steel and Ti of equimolar are made to 
contain since it will be connected with B and hardenability will be degraded, if Dissolution N 
exists in steel, since this N is fixed as TiN (3.4 of a multiplier is the ratio of the atomic weight of 
Ti to the atomic weight of N). Therefore, Ti content is 0.005 - 0.050%, and was made into 
Ti>=3.4N%. 

B has the effectiveness of raising the reinforcement of steel substantially, by carrying out 
minute amount content like Nb and Ti. However, at less than 0.0010%, the effectiveness has a 
small content, and on the other hand, if it exceeds 0.0050%, effectiveness will be saturated. 
Therefore, B content is made into 0.0010 - 0.0050%. 

this steel strip in order to manufacture the electroseamed steel pipe of this invention, after 
making steel containing each above-mentioned component into a steel strip with hot rolling — 
the shape of tubing — fabricating — both that edge — ERW — law — welding — a steel pipe 
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(ERW steel pipe) — then, it is good Tensile strength is 2 about 65 kgf(s)/mm, and the ERW steel 
pipe with this steel pipe can fully be borne at the fabricating operation usually performed. 
The fabricating operation of this steel pipe is carried out to the machine member of a 
predetermined configuration by the user (machine builder) side, hardening processing is 
performed after that and it comes to have high intensity and high toughness. As for hardening 
processing, considering as short-time heating is desirable in order to obtain fine grain material. 
For example, the hardening process high-frequency induction heating or direct energization 
heating (whenever [ stoving temperature ] is 850 degrees C - 950 degrees C) carries out [ a 
hardening process ] after water cooling is recommended. Although you may use it with such 
hardening, low-temperature tempering processing may be performed at 1 50-350 degrees C, and 
the distortion at the time of hardening may be removed and used. 
(Example) 

After making into a steel strip steel which has the chemical composition shown in the 1st table 
with hot rolling, this was fabricated in the shape of tubing, and it considered as the ERW steel 
pipe. The tensile strength (tensile strength before heat treatment) in this condition is combined 
and shown in the 1st table. 

After carrying out after [ high-frequency heating (900 degree-Cx 20 second maintenance) ] 
water cooling (hardening) of this steel pipe, and after performing tempering which carries out 
after [ heating ] air cooling for 20 minutes at 250 degrees C after hardening, the tension test 
(the yield point and tensile strength are measured) and the low-temperature drop weight test of 
a steel pipe with a notch were performed. 

cooling the test piece which attached the notch of 1mm depth to the center section to 
predetermined temperature in a low-temperature drop weight test, turning a notch down, 
supporting horizontally, and dropping a weight with a weight of 90kg from height of 2m in the 
center section — being momentary (shocking) — the load of the stress was carried out and it 
judged whether a test piece would produce brittleness-breakage. 

A test result is combined and shown in the 1st table. In the column of the tensile strength before 
heat treatment, the yield point after heat treatment and tensile strength, and a low-temperature 
drop weight test, as [ hardening ], an upper case is material and the lower berth is a result about 
after [ hardening ] 250-degree-C tempering material. Moreover, in the column of a low- 
temperature drop weight test, a steel pipe test piece means having broken that the steel pipe 
test piece carried out ductility deformation of the O mark in [ x mark ] brittleness. 
It turns out that the outstanding low-temperature toughness is shown, without producing at least 
-100 degrees C of brittleness-breakages, while having the high intensity to which tensile 
strength increases remarkably and exceeds 2 1 50 kgf/mm when the steel pipe of the result of 
the 1st table to this invention heat-treats. 
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(Effect of the invention) 

The electroseamed steel pipe for heat treatment of this invention is a steel pipe suitable as the 
door reinforcing materials made from a steel pipe of the automobile to which high toughness is 
shown while having high intensity by heat-treating, and development is going especially in recent 
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years, or other machine structural elements. 
[Translation done.] 
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TECHNICAL FIELD 

(Field of the invention on industry) 

This invention relates to the electroseamed steel pipe for high toughness heat treatment which 
can give high reinforcement and high toughness by heat-treating. 
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PRIOR ART 


(Prior art) 

The electroseamed steel pipe for heat treatment is in the inclination used abundantly as a 
member of a machines structural steel worker, such as a hollow stabilizer used for the 
suspension device section of an automobile, and development of the door reinforcing materials 
made from a steel pipe is progressing in recent years corresponding to the trend of lightweight- 
izing of an automobile. This door reinforcing materials are installed in the interior of a door for 
the purpose of protection of the crew at the time of a side collision. To have sufficient 
toughness so that it is necessary to excel in workability with low strength before the fabricating 
operation, it may be in the inclination searched for to become the high intensity to the 2nd 1 50 
kgf(s)/mm class by heat treatment after a fabricating operation and brittleness-breakage may 
not produce further the steel pipe used for such an application to the sudden stress load at the 
time of a collision is needed. For example, the manufacture approach of the electroseamed steel 
pipe for heat treatment which was excellent in workability is proposed by JP,64-4424,A and 
JP,64-17820,A. 
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EFFECT OF THE INVENTION 


(Effect of the invention) 

The electroseamed steel pipe for heat treatment of this invention is a steel pipe suitable as the 
door reinforcing materials made from a steel pipe of the automobile to which high toughness is 
shown while having high intensity by heat-treating, and development is going especially in recent 
years, or other machine structural elements. 
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TECHNICAL PROBLEM 


(Technical problem which invention tends to solve) 

In the condition to tube manufacturing, this invention is excellent in workability with low strength, 
and aims at offering [ which comes to have the outstanding low-temperature toughness with 
high intensity ] the electroseamed steel pipe for heat treatment by heat treatment after 
processing. 
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MEANS 


(The means for solving a technical problem) 

As a result of repeating various examination, in order to obtain the electroseamed steel pipe 
which has high intensity and high toughness after hardening processing, this invention person 
made steel contain Nb of optimum dose, and checked that it was required to stop 0 (oxygen) 
content low as much as possible. This invention was accomplished based on this knowledge, and 
that summary is in the electroseamed steel pipe of the following ** and ** (weight % is meant 
all"%" hereafter). 

** The electroseamed steel pipe for heat treatment with which P in an impurity has [ S / 0 ] 
the low-temperature toughness which is 0.0010% or less, and which was excellent with heat 
treatment 0.010% or less 0.025% or less by containing C:0.10 - 0.30%, Si:0.05-0.50%, Mn:0.41- 
1.40%, aluminum:0.005-0.050%, and Nb:0.005-0.050%, and the remainder consisting of Fe and an 
unescapable impurity by weight %. 

It adds to a component given [ aforementioned ] in **. By weight % further ** Cr0.05-0.50%, Mo: 
0.05-0.50%, Ti:0.005-0.050% (However, Ti>=3.4N%) and B:0.0010 - 0.0050% of one or more sorts 
are contained. The electroseamed steel pipe for heat treatment with which P in an impurity has 
[ S / O ] the low-temperature toughness which is 0.0010% or less, and which was excellent with 
heat treatment 0.010% or less 0.025% or less by the remainder consisting of Fe and an 
unescapable impurity. 
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OPERATION 


(Operation) 

The operation effectiveness of each component hereafter contained in the steel which 
constitutes the electroseamed steel pipe for heat treatment of this invention, and the reason for 
definition of those contents are explained. 

C is an element which raises the reinforcement of the electroseamed steel pipe after heat 
treatment However, if less than 0.10% of strong reservation is [ the content ] insufficient and it 
exceeds 0.30%, reinforcement with tube manufacturing (before heat treatment) will become high 
too much, and will become scarce at workability. The proper content of these reasons to C is 
0.10-0.30%. 

Although Si is an indispensable element as a deoxidizer at the time of steel manufacture, 

effectiveness sufficient at less than 0.05% is not acquired, but if a content exceeds 0.50%, on the 

other hand, the weldability at the time of tube manufacturing will deteriorate. 

Although Mn is an element which raises reinforcement, if the reinforcement as a machine 

structural element has an inadequate content at less than 0.40% and it exceeds 1.40% on the 

other hand, the reinforcement before heat treatment will become high too much, and processing 

will become difficult, and it will have an adverse effect also on weldability. 

Although aluminum is an element used for deoxidation of steel, if the deoxidation effectiveness 

has few contents at less than 0.005% and they exceed 0.050% on the other hand, the 

hardenability of steel will deteriorate. 

Although Nb had the effectiveness of raising the reinforcement of steel substantially by carrying 
out minute amount content, since effectiveness was saturated when less than 0.005% of the 
effectiveness exceeded 0.050% on the other hand rather than it was enough as the content, Nb 
content was made into 0.005 - 0.050%. 

The steel of invention of the aforementioned ** consists of an impurity with the as unescapable 
remainder as Fe except the above-mentioned component As an impurity, it is important to 
suppress the upper limit of P, S, and O (oxygen). 

In order that P and S might raise the workability between the heat of steel, it was desirable to 
make it decrease as much as possible, and they made [ P ] the upper limit 0.010% about S 
0.025%. 

O influences greatly the toughness of 150 kgf(s)/mm high intensity material of the 2nd class. In 
order to raise toughness, the content needed to be reduced as much as possible, and the upper 
limit was made into 0.0010% in consideration of the activity in the cold district which is about - 
40—60 degree C. 

** The steel of invention is specified quantity ******** further at the steel of invention of **, 
respectively about one or more sorts in Cr, Mo, Ti, and B. 

Although it is the element which raises the reinforcement and the toughness of steel of Cr and 
Mg, effectiveness will be saturated, if the effectiveness has a small content at less than 0.05% 
and all exceed 0.50% on the other hand. Therefore, the content of Cr and Mo was made into 0.05 
- 0.050%. 

Ti has the effectiveness of raising the reinforcement of steel substantially by carrying out minute 
amount content like Nb. However, the content of the effectiveness is small at less than 0.005%, 
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and on the other hand, if it exceeds 0.050%, effectiveness will be saturated. In addition, the 
content of Ti is made into Ti>=3.4N% noting that N in steel and Ti of equimolar are made to 
contain since it will be connected with B and hardenability will be degraded, if Dissolution N 
exists in steel, since this N is fixed as TiN (3.4 of a multiplier is the ratio of the atomic weight of 
Ti to the atomic weight of N). Therefore, Ti content is 0.005 - 0.050%, and was made into 
Ti>=3.4N%. 

B has the effectiveness of raising the reinforcement of steel substantially, by carrying out 
minute amount content like Nb and Ti. However, at less than 0.0010%, the effectiveness has a 
small content, and on the other hand, if it exceeds 0.0050%, effectiveness will be saturated. 
Therefore, B content is made into 0.0010 - 0.0050%. 

this steel strip in order to manufacture the electroseamed steel pipe of this invention, after 
making steel containing each above-mentioned component into a steel strip with hot rolling — 
the shape of tubing — fabricating — both that edge — ERW — law — welding — a steel pipe 
(ERW steel pipe) — then, it is good. Tensile strength is 2 about 65 kgKs)/mm ; and the ERW steel 
pipe with this steel pipe can fully be borne at the fabricating operation usually performed. 
The fabricating operation of this steel pipe is carried out to the machine member of a 
predetermined configuration by the user (machine builder) side, hardening processing is 
performed after that and it comes to have high intensity and high toughness. As for hardening 
processing, considering as short-time heating is desirable in order to obtain fine grain material. 
For example, the hardening process high-frequency induction heating or direct energization 
heating (whenever [ stoving temperature ] is 850 degrees C - 950 degrees C) carries out [ a 
hardening process ] after water cooling is recommended. Although you may use it with such 
hardening, low-temperature tempering processing may be performed at 150-350 degrees C, and 
the distortion at the time of hardening may be removed and used. 
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EXAMPLE 


(Example) 

After making into a steel strip steel which has the chemical composition shown in the 1st table 
with hot rolling, this was fabricated in the shape of tubing, and it considered as the ERW steel 
pipe. The tensile strength (tensile strength before heat treatment) in this condition is combined 
and shown in the 1st table. 

After carrying out after [ high-frequency heating (900 degree-Cx 20 second maintenance) ] 
water cooling (hardening) of this steel pipe, and after performing tempering which carries out 
after [ heating ] air cooling for 20 minutes at 250 degrees C after hardening, the tension test 
(the yield point and tensile strength are measured) and the low-temperature drop weight test of 
a steel pipe with a notch were performed. 

cooling the test piece which attached the notch of 1mm depth to the center section to 
predetermined temperature in a low-temperature drop weight test, turning a notch down, 
supporting horizontally, and dropping a weight with a weight of 90kg from height of 2m in the 
center section — being momentary (shocking) — the load of the stress was carried out and it 
judged whether a test piece would produce brittleness-breakage. 

A test result is combined and shown in the 1st table. In the column of the tensile strength before 
heat treatment, the yield point after heat treatment and tensile strength, and a low-temperature 
drop weight test, as [ hardening ], an upper case is material and the lower berth is a result about 
after [ hardening ] 250-degree-C tempering material. Moreover, in the column of a low- 
temperature drop weight test, a steel pipe test piece means having broken that the steel pipe 
test piece carried out ductility deformation of the O mark in [ x mark ] brittleness. 
It turns out that the outstanding low-temperature toughness is shown, without producing at least 
-100 degrees C of brittleness-breakages, while having the high intensity to which tensile 
strength increases remarkably and exceeds 2 1 50 kgf/mm when the steel pipe of the result of 
the 1st table to this invention heat-treats. 
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